Water Colum Rutrient and Particulate Matter Concentrations

Staticn:

Time:
Depizh:

Veriable
Ny
ug4at N 173

ug“at n 171

12
a?et 170

ug at

DON

ug at N 173
D

ug at ¥ 171
pI?

ug at P 172
DOP

ug at & 171

Crlorgohvli 2

Sesto:i

me 1l
raruigulate 7
ug 17-
Partigulate C
ue 17
Parcigulate P
e 1-

Reservoir:

Date:

Wrights
Span 5

11247
Q.7m
1.2
0.81
47.3
19.1
68.4
0.02
0.07
0.09
60.5
11.2
450.0
3202.0

51.3

Szfe Barbor

10/3-4/83

Wrights
Span 16

1253 -

18.8

57.9

0.08

0.02

0.10

56.1

12.8

417.0

3078.0

41.8

Trzp Site
Up Res

1030
urfac
1.2
0.89

32.2

555 |
0.12
0.00
0.1z

28.2

4.0

Trap Site
Up Res

1030
Rottom

1.02

33.7

13.6

74.8

0.12

n.20

0.12

30.3

10.4



Water Colum Nutrient and Particulate Matter Concentrations

Reservoir: Safe Barbor

Date: 10/4/83

Station: Trap Site Trap Site Distharge
Dam Dam

Time: 1130 130 1030
Depth: Surface Bottom 0.7m
Varizble
Xy
ug at N 171 2.4 6.8 11.5
ug“at N 171 0.50 0.79 5.01
@at N172 28.8 36.1 §1.0
DON
ug at N 173 24,8 183 14.4
TDN |
ug at § 172 56.9 62.0 1.9
DTE
ug at p 171 0.06 0.27 0.4
DOP ‘
ug at P 171 0.00 0.00 0.00
oP ‘
ug at P 172 0.06 0.27 0.41
Chlor?hyll 2 )
ug 17 28.4 26.9 23.5
Sestori
mg 17 5.2 5.2 10.8
Pa:tiiulate N :
ug 1”7 292.0 269.0 183.0
Partiiulate' C
ug 17 1681.0 1278.0 1446.0
Particlulate P
ug 17 243 29.9 30.0
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Water Column Nutrient and Particulate Matter Cbncentration;
Boltwood

Station:

) Time:
Depin:

Variable
INH

4 -
ug at N1 1

ND
veat N 171

N

ug et 1 171

ToP
vg at p 171

Cn_ora?hyll 2
ug 1

Partigulate &
e

rtigulete C
1

!n l‘!

ri 391a~§ P

Reservoir:
Date:
Trap Site

1445 - -
Sarface

10.5
1.68
41.1
18.3
71.6
0.07
0.00
0.07
41.3
3.2
262.0
1771.0

28.5

10/3-4/83
Trap Site

1445
Bottom

19.5

2.05

85.8

0.37

0.21

0.58

14.0

18.0

1655.0

43.6

Discharge

0942
0.0m

15.4

2.13

42.7

20.2

B4.4

0.28

0.02

0.30

15.2

122.0

1084.0

22.2




Water Column Nutrient and Particulate Matter Concentrations

Station:

Time:
Depth:

Variable
el
ug4at N 171

NO
ugzat N 171

I
ue at N 171

DON
ug 2t N 173

TDN
ug at N 171

DIip
ug 2t B 173

DOP
ug at p 171

P
ug at P 171

Par:iﬁ;late I
ug 17

Reservoir:
Date:

Cono
Up Res

0900
Surface

16.4

B0l

0.00

Oﬁéo

121

3.2

117.0 -

581.0

18.7

Conowingo
10/3/83

Cono
Up Res

0900

Bottan-

13.7
2.79
51.0

15.9

0.41

0.00

0.41
11.7
4.4
120.0
866.0

251

12

T i, ™

Conio
Micl Res

1010
Surface

2.4
3.67
61.6
13.3
81.0
0.12
€.20
0.32
27.1
2.8
171.0

1998.0 -

Cono
Mid res

1010

3.2
3.31
64.0
16.3
86.8
0.19
0.20
0.35
12.7
6.0
112.0
797.0

18.2




Water Colwmn Nutrient and Particulate Matter Concentrations

Reservoir: Conowingo

Date: 10/3/83
Station: Cono Cono Discharge
Time: 1100 1100 1230
Dept:h: Surface Bottan ———
Variable
NH,
ug at N 173 1. 4.1 4.7
NO, 1
ug at N 17 5.77 5.80 5.2%
1 ] :
uc at N 17+ 60.5 60.2 58.9
DO
ug at ¥ 173 1.9 15.4 18.4
TDE ] '
ug at ¥ 174 793 85.5 89.3
DIrP :
ug at P 171 0.13 0.25 . 0.23
DOP .
ug et F 17+ 0.5 c.16 C.le
TOP
ug at P 171 0.28 0.41 0.39
Chlo:r?hyll g :
ug 17 8.1 8.6 12.2
Sest¢ r‘l
me 17 1.6 4.0 10.8
Parti.iulate N
ng 17 105.0 102.0 120.0
Partigulate C
ug 17 : 432.0 524.0 11158.0
Particiulate e
og 17 8.5 18.5 27.9
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Keter Colum Mutrient and Particulate Matter Corcentrations

Reservoir: York Heven

Date: 10/13/83 ®

Statien: Barris Barris Barris Harris Harris Harris
£20 E500 E1180 . ¥600 W1100 V320

Time: 1320 1325 1330 1405 1400 1350, ¢
Depth: 0.3m 8.2m Q.3m 0.3m 2.33 0.3m:

Variable
WNH

4 -
ug at N 171

NO
ugzat N 1""l

ug et N 173 _ o]

at 11171 32.7 41.8 42.1 40.5 58.6 235.5

|

|

|

|

_ |

ug at P 171 0.00 0.07 0.00 0.12 0.23 0.21

i

Chloroohvll
ug 1 fo

aston |
rg 174 8.0 2.2 8.2 6.3 . 4.8 T4 o
|

-

bartlﬁgl;;e I3

ug 1 286.0 - 392.0 £18.0 246.0 050 134.0

2083.0 2803.0 241¢.0 1633.0 642.0 976.0

27.5 . 27.8 34.8 313 15.¢ 20.8



Water Column Nutrient and Particulate Matter Concentratidns

Reservoir: York Hzven
' Date: 10/13/83
Station: ~ Trap Site Discharge
Time: 1430 : 1150
, Depth: Surface [Ny 0]
Varizble
NE
ug4at N 173
|
130
ugzat N 173
B{
ug et ¥ 173
' ‘
ool
ug a= N 173
TDN
| ug at & 171 55.5 - 52.8
DIP
uc at P 171
Do» -
, ug at P 178
ToP
ug at P 171 0.24 0.40
Chlo:?phyll &
l ug 1
Ses:oq
mg 17- 12.0 12.4
Partiﬁglate R
ng 1° 442.0 255.0
Particgulzte C
ug 174 2901.0 1£81.0
Partitidlate P
vg 17 48.8 50.9
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Station:

Time:
Depth:

Variable
WH
ug4at N 171

O
2 -
g at N1 1

I'»'
Jggat n 17t

DO 1
ug et W1l

Water Column Mutrient and Particulate Matter Corcentrations

-

-y

Reservoir:
Bate:

Wrights
Span 5

1039
0.7m

0.14

17.6

47€.0

3270.0

72.9

Safe BRarbor
10/13/83
Hrights Trap Site
Span 16
1100 1030
0.7m Surface
68.4 613
.00 0.13
16.8 7.8
431.0 241.0
2B47.0 146E.0
77.7 §1.2

Trap Site

1030
Bottem

63.0

0.13

18.0

366.0

2543.0

Discharge

1010
Q.7m

63.7

0.18




Appendlx Table 2. Water Column Nutrient and Particulate Matter Concentratlons;
Spring 1884 Study. .

Reservoir: York Haven
Date: 6/11/84

Statlon: Harris. Harrls, Harrls, Harrls.

E120 E1180 W600 W1320
Time;
Depth:
Yariable
NH,
ug at N 17T 0.8 0.5 0.4 0.04
NO,
ug“et N 171 0.39 0.36 0.32 2.27
NO<
ug et N I 40.6 26.2 34.1 216.9
DON
ug at N 1~ 12.9 27.0 27.4 0.0
TON
ug at N i1 54,7 54.1 62.2 210,2
DIP
ug et P |1~ 0..05 0.03 0.06 0.58
DOP
vg at F |71 0.09 2.26 1.61 1.77
TOP
ug &t P |- 0.14 2.29 1.67 2.32
Chfor?phyll a
ug 1" 21.4 19.0 6.9 31.9
Seston
mg " 10.6 13.8 6.6 13.6
Parfi?ula+e N
ug 1" 251.0 203.2 78.8 264.6
Par+l?ula?e'C
ug 1~ 1982.3 1615.6 588.7 1671.3
Parii?ula+e P
ug 1~ 19.8 27.6 14.7 39.1




Station:

Time:
Depth:

Variable
NH4

-1
ug at N |

NO :
ugzaf Nt

N
ug et N |71

DON
vg at N |

TDN
ug at N 47!

DIP
ug et P 1”1

DoP
ue gt P d

TDOP
ug 2t P 17!

Chlér?phyll 2

vg |

Seston
mg 17

ug

=ar+1?ulaTe C

20 17

Darfi?uiafe =

ag 1-

=ar+i?uleTe N
-

Wzter Column Nutrient and Particuiate Metter Concentrations

Reservolir:

Date:

Trap Site

1930
Surface

0.5

0.34

3.1

50.0-

81.6

0.05

5.5

106.3

850.5

11.7

York Haven
6/11/84

Trap Site

1930
Bottom

0.02

0.28

28.9

52.4

8.6

0.07

4.2

88.7

725.2

13.0

Discharge

1300

0.28

27.4

30.8

59.1

19.

LY




Station:

Time:
Depth:

Veriable
NH
4 -
, ug 2t N |71

NO )

ugzaf N
N

) u§3aT N1t

DON :
vg at N |7

TDP
ug at P 1=

l Chlor?phyll 2
ug 17

Seston
ma |

Par+f?u[a+e N
g 17

Par?f?u!aTe c
ug 17

Water Column Nutrient and ParTIcule+e'Ha?+er Concentrations

Reservolir: Safe Harbor
Date: 6/11/84
Wrights "~ Wrights Trap Site Trap Site
Span 2 Span 22 ~ ¢ Mid Mid
1615 i615
Surface Bottom
0.7 1.6 0.1 11.3
1,33 1.01 0.86 " 0.69
80.3 86.2 61.7 37.8
28,1 . 39.6 41.7 30.1
118.4 T 131.4 104.4° 79.9
0.13 0.04 0.08 0.13
1.3% i.85 2.08 0.382
1.52 1.89 2.16 0.65
26.9 27.7 47.4 19.2
i5.8 7.8 B.4 11.2
259.8 216.3 295.7 187.6
1780.9 1277.1 1871.8 1221.2
£0.¢ 26.6 25.7 35.2




Station:

Time:
Depth:

Yariable

NH

NO

N

ug 2+ N |

DON

4 -1
ug 8t N |

ug2a+ N !

-1

ug at N =1

TON

g &t N |~

DiP

ug st P |7

DoP

un at P 1”1

TDP

ug 2t P 17

1

Chlo:?phyl!

ug

Seston

mg

FParti

ug

?ulafe

Par#i?ulafe

ug

1=

Sarti

ug

|-

?uIaTe

Weter Column Nutrient and Particuliate Matter Concentrations

Reservolr:
Date:

Trap Site
Dam

1545
Surface

1.3

- 70.7

45.2

118.4

€3.7

11.4

439.9

2703.8

43.2

Safe Harbor

6/11/84

Trap Site
Dam

1545
Bottom

8.5

0.54

31.2

21.8

82.4

0.26

2.89

3.15

19.2

20.2

216.8

1546. 6

Discharge

1000

2.2

0.78
47.0
4.6

64.6

29.8

28.3




Water Column Nutrient and Particulate Matter Concentrations

Reservolr: Ho | twood

Date: 6/11/84

Station: - Trap Site Trap Site Discharge
Time: 1315 1315
Depth: Surface Bot+tom
Yariable
NH 4

-1
ug &t N | 2.1 1.5 1.5
NO,, '
ug“et N I~ 0.93 0.94 0.95 -
NOs
ug at N 17 71.1 68.5 55. 1
DON
ug &t N |7} 14.7 - 9.3 25.6
TDN
eg a2t N |~ 88. 8 80.2 83.2
DIP
ug et P |~} 0.04 0.04 0.03
DOP
uo gt P |”) C.28 1,51 1.08
TOP :
ug’ a<+ P ]-1 0. 32 1.55 .11
Chlorephyi |
M (AP IR 26.7 30.0
Seston
n 1™ 12.2 10. 4 12.0
“articulete N
ug 17! 285.6 216.8 223.6
’er?l?ulaTe C
ST 1786.4 1299.9 1377.9
Darfi?ula?e P :
g 1T 32.7 28.4 37.8




Station:

Time:
Depth:

Yarieble
NH

4 -
ug at N | !

NO ‘
ugzaf N T
N

u23e¢ N

DON .
ug at N

TDP
ug at P |71

:h]ér?phyn a
ug !~

artigulate N
.Jg I-l
’ar?i?ufa¢e C

ST

’arTi?ula*e P
e 1T

Water Column Nutrlent and Particulate Matter Concentrations

Reservolir:

Da+e:'

Trap
Uppe

0700
Surf

3.3

Site
r

ace

0.87

67.5 -

19.7

0.03

0.85

0.87

27.9

7.3

176.8

1025.7

25.2

Conowingo
£/11/84

Trap Site
Upper

0700
Bottom

2.0

0.88

0.06

0.95

27.3

7.7

176.3

1013.5

Trap Site
Mid

0930
Surface

2.3

0.96

59.7

8.2

72.2

27.7

7.2

2358.8

1330.5

Trap Site
Mid

0930
Bottom

0.88

66. 1

13.1

83.2

8.6

161.2

1004.6




Water Column Nutrien+t and Particulete Matter Concentrations

Reservoir: Conowingo

Date: 6/11/84
Stetion: Trap Site - Trap Site Discharge
Dam Dam

J Time: 1030 1030 0810
Depth: Surface Bottom
Yariable
NH4

' ug =t N |~! 1.8 7.3 2.8
NO. '
ug“at N 7! 0.88 1.12 1.31
N

, u§3a+ N |T! 61.2 60.6 62. 1
DON
ug at N |~ 15.8 : 12.7 14,5
TDN
DiP
ug at P -1 0.04 0.04 0.04
boe

' ur at+ P [-1 .36 0.29 2.86
TDP ' : |
ug 2t P | 1.40 0.33 2.90
Chiorophy! |

' ug l-?p v a 20. i 13.3 10.7
Ses¥t
s £.0 25.6 9.4
Ser+icy
ARl N s 175.3 141.7
’arfi?ulefe C
g 17 1379.7 1431.8 922.9
“erticulate P ,
- 20.5 58.3 34.3




+ation:

Time:
~ Depth:

Variable
NF, o
ug 2t N |
NO X

2 -
ug at N | !

N
ug et N |71

DON

vg at N 177

TDN
ug at N

DIP
ug at P |1

209
ng at P =1

TDP
ug at P =

Shlorophyl |
4G l"?

=ar+i?ula+e
ic

’ar?i?u[afe

Sl

Water Column Nutrlent and Particulate Matter Concentrations

Harris.

Reservoir:

Date:

E?120

29.
34.

70.

36.

272.

2218.

.29

York Haven
6/14/84

Harris.
E1180

20.
22.

43,

29.
12.
256.

2148,

21.

.41

.19

.24

.43

Harris.
w600

0.5

0.36

34.6

0.14

0.18

12.5

6.2

112.5

864.8

Harris.
w1320

1.4

2.47

241.7

0.00

" 245.6

1.21

€.22
1.43

20.1

248.5

1618, 1

54.5




Water Column Nutrlent and Particylate Matter Concenfrafioﬁs

Reservolr: York Haven
' Date: 6/14/84
Station: Trap Site Trap Site Discharge
, Time: 1630 1630
Depth: Surface Bottom
Variable
NH,
ug at N |7} 0.5 0.4 0.05
|
NO-, :
ugat N 177 0.38 0. 41 0.46
N
| u§33+ N ! 32.4 30.2 25.3
DON
ug at N {7 15.9 : 15.2 47.2
TDN |
' ug &t N 1] 49.2 46.2 73.0 |
DIP |
ug at P |~! 0.03 0.06 0.06
DOP
; uo at P 1~ 0.00 1.36 0.27
TOP
ug et P 17! 0.03 1.42 0.33
Chlorephy! |
A L AL RPN 20.0 31.5
g
Ses+o?
mg | 6.8 5.4 10.2
Darfi?ula+e N
g I 1442 137.8 226.3
“articulate C
g 1" 1202.0 1077.0 1611.6
cartigulate P '
g 1! 14.7 | 16.6 17.6




Station:

Time:
Depth:

Variable

NH
ug

NO
ug

N
ug

a2+ N |1

—

at N -]

DON

©g

-1

at N |

TDN

ug

at N |~

DIP

ug

at P 1)

DOP

vg

at P |7

TOP -

ug

chi
ug

at P |~}

or phyl | 2
l"'?

Seston

e

’arTl?ulaTe N

.49

’ar?i?urefe C

‘8

‘ar
8

|

+iculate P
]-?

Water Column Nutrient and Particulate Matte- Concentretions

Reservo!lr: Safe Harbor

Date: 6/14/84
Wrights Wrights Trap Site Trap Site
Span 2 Span 22 . mid m.i ¢
1415 1415
Surface Bottom
8.9 1.5 2.3 21.7
6.44 1.12 0.85 ' 1.01
102.5 83.6 31.0 38.0
20.1 -_ 0.0 24,3 14.8
137.9 86.2 58. 4 ~ 75.5
0.47 0.13 0.10 0.14
3,49 0.00 0.1 0.10
3,96 0.13 0.21 0.24
25.0 59.9 52.0 21.3
22.8 13.6 14.4 14,0
300.3 361.3 82,2 283.5
1969.56 2256.5 2504.2 " 1g54.3
£7.8 42.0 35.2 43.5
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S+ation:

) Time:
Depth:

Variable

Chlor?phyil 2
vg |-

Seston
mg 17!

PY Partigulate N
ug 7!
Pertigulate C

ug !

Par?i?ulaTe P
ug [~

Water Column Nutrient and Particylate Mztter Concentra+tions

Reservoir:

Date:

Trap Site
Dam

1345
Surface

3.

22.

>7.

56.

13,

356.

2214,

.80

.10

.61

71

a8

Safe Harbor
6/14/84

Trap Site
Dam

1345
Bottom

2.5

0.79

34.3

15.1

2.7

0.03

3.27

3.30

57.6

13.6

342.8

2066.8

42.3

M

Discharge

3.0

39.3

15.0

58.2

220.6

1995.4



Station:

Time:
Depth:

Yariable
NH, -

4 -
vg 2t N | t

NO :
ugza+ Yt
N

ugsa‘r N

DON
ug at N 7T

TDN
ug at N 1~}

DIP
ug at P =1

-DOP

ut at P =1

TDP
ug at P |~

Chlbz?phyll 2

ug |

Ses+on
mg 17

=arfl?uta+e N
ug |~

=ar?i?ula+e c
ug 1°

3ar#i§ula+e P

2g

Water Column Nutrient and Par+1¢u1a+e Matter Concentrations

Reservolr:
Date:

Trap Site

1130
Surface

0.498

47.

[y
™~

10,1

61.0

38.3
10. 8
298.0

1787.3

41.0

Ho | +wood
6/14/84

Trap Site

1130
Bottom

45.5
33.4

85.2

40.2
15.2
260.4

1683.6 -

44,2

12

Discharge

3.3

54.0

16.0

74.4

35.3

10.0

230.7

1516.1




Steatlon:

Time:
Depth:

Varlabie
NH4

-1
ug at N |

NO )
ugzaf N7

NO3
ug at N 17!

DON
ug &t N |7

TDN
ug e+ N |7

DIP
ug at P |~}

DoR
ug at P |71

TOP
ug 2t P =1

Chlor?phyll 2

-

ug |

Seston
my 17

;arfi?ulafe N
ug I

=ar+i?ula+e Cc
ug 17

Water Column Nutrient and rarticulate Maztter Concenfrefioﬁs

Reservoir:
‘Date:

Trap Site
Upper

0822
Surface

0.6

57.5

22.7

8i.9

Conowingo
6/14/84

Trap Site
Upper

0822
Bottom

3.0

60.8

256.4

0.04

2.42

2.46

8.0

167.7

1060. 4

2.0

Trap Site
Mid

0915
Surtace

1.6

56.1

15.7

74.5

0.04

0.38

0.42

47.9

8,0

Trap Site
Mid

0915
Bottom

2.8
0.84
61.4
16.1
81.1
0.04
3.52
3.56

23.5
11.2
176.8
1138.1
|

24.8




Station:

Time:
Cepth:

Varlabile
ug et N |}

TDP

ug at P |~}
chlér?phyll
ug 1

Seston
mg 17

=er?1fu1a*e
ug 17

Der+l?ulafe

ST<I

’ar?l?ulaTe
NI

Wzter Column Nutrient and Partlculate Matter Concentrations

Reservoir:;

Date:

Trap Site
Cam

0940
Surface

3.7

15.6

77.9

10.7

254.7

1401.0

Conow ingo

6/14/84

Trap Site
Dam

0940
Bottom

8.7

1.62

77.8

21.5

110.6

13.8

20.6

227.9

1494.6

53.8

Discharge

€.0
78.2
0.07
0.98
0.15
15.0
15.0

208.5

1241.3

42,2
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APPENDIX B

CHARACTERIZATION OF THE SUSQUEHANNA RIVER
] DOWNSTREAM OF HARRISBURG, PA







Martin Marietta Environmental Systems

Hydrology of the Reservoirs

The lower Susqguehanna River is impounded by four hydroelec-—
tric dams south of Harrisburg, PA, at River Mile (RM) 69. The
locations of the dams were shown in Fig. I-1, and a vertical
profile of most of this river reach was shown in Fig. I-2,

The four dams are:

e Conowingo (RM 10)

¢ Holtwood (RM 25)

® Safe Harbor (RM 33)
® York Haven (RM 589).

Major physiographic features of each dam and reservoir are
listed in Table B-1.

The annual hydrologic cycle of the Susquehanna River domi-
nates the runoff and transport of material from its 27,000 mi 2
watershed, and exerts a controlling influence on the behavior
cf this allochthonous material within the four reservoirs on
the lower river. The annual average flow of the river (measured
at the USGS gauge at Conowingo Dam) is 43,000 c¢fs, with a maxi-
mum monthly average flow of ~ 73,000 cfs in March-April and a
rinimum monthly average flow of 10,000 cfs in August-September.
The 7-day, 10-year low flow (7Q10) is 2,700 cfs. Storm runoff
events are superimposed on this average annual cycle.

The four dams and reservoirs exert substantial control over
the flow of the river. On relatively long-time scales (days to
months), the reservoirs impound water to slow the transport of
water along the reach between Harrisburg and the river mouth.
Since the volumes of the reservoirs are almost constant, time
cf travel in this reach under different flow conditions are
inversely proportional to river flow (Fig. B-1). Generally, as
flow increases, the reservoirs undergo transitions (at different
rates depending on volume) from lacustrine to riverine conditions. |

On shorter time scales (several minutes to a week), local |
river flows are controlled by the operations of the hydroelectric
plants in the dams. Because the four reservoirs have relatively
low storage capacities relative to river flow, their daily gen-
eration schedule is tied to the amount of water that can be
stored in a 24-hour period. Electricity is more valuable during
times of peak demand (generally 0900-1700 on weekdays), so all
of the stored water is usually used for generation at those
times, and the generators are shut down during off-peak times.
This is the daily peaking power cycle. The water level of
Conowingo {(the largest of the four reservoirs) can be drawn down
lower than the other three. Consequently, the hydroelectric
plant can be shut down longer for off-peak periods when power
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is of lower value (i.e., weekends), and can use this stored
water for generation during weekly peaks. This results in a
weekly peaking cycle in addition to the daily cycle.

The peaking power cycles, with their associated shutdowns
and dewatering of the reaches downstream of some of the dams,
have been associated with environmental impacts in these areas.
However, the focus of this report is on longer-term processes
that affect the DO dynamics of the reservior. Since discharge
schedules are so closely tied to the run of river, and can
affect flows only on localized and short-term bases, the report
will ignore flow variations caused by peaking operations.

Descriptive Ecology of the Reservoirs

The four reservoir ecosystems are qualitatively similar in
their biotic composition because one reservoir flows into the
next one downstream. Only the relative dominance of species
changes among the reservoirs. One exception to this similarity
is the fish communities of the four reservoirs. The lack of
fish passages over the four dams, and the stocking of game
fish, have caused some persistent differences among the fish
communities of the reservoirs.

The phytoplankton of the reservoirs are dominated by dia-
toms as well as green and blue-green algae (numbers in paren-
theses below represent the average percentage composition for
June-October 1967-1969 in Conowingo Reservoir):

® Diatoms (49%): Asterionella sp., Fragilaria sp., and
Melosira sp.

® Green Algae (27%): Pandorina sp., Pediastrum sp.,
Pleodorina sp., Scenedesmus sp., and Sphaerocystis

Sp.

®¢ Blue-green algae (20%): Anabaena sp., Anacystis sp..,
Aulosira sp., Coccochloris sp., and Oscillatoria sp.

These data were summarized by Robbins and Mathur (1974); little
guantitative data are readily available for the upstream
reservoirs. : |

The zooplankton community of Conowingo Reservoir is domi-
nated by Diaphanosoma sp., Daphnia retrocurva, Daphnia galeata
mendotae, Moina sp., Bosmina longirostris (all cladocera), and
the copepod Cyclops vernalis. These species comprised at least
90% of the population from July through October (Robbins and
Mathur 1974). The zooplankton communities of the upstream
reservoirs were qualitatively similar.

B-6
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The first community of Conowingo Reservoir has been composed

of white crappie (Poxomis annularis), channel catfish (Ictalurus

) punctatus), bluegill (Lepomis macrochirus), pumpkinseed (Lepomis
gibbosus}, and carp (Cyprinus carpio), with smallmouth bass
(Micropterus dolomieul), largemouth bass, (M. salmoides), and
walleye (Stizostedion vitreum) in lesser abundance. Recently,
striped bass-white perch hybrids have been stocked in the reser-
voir, and gizzard shad (Dorosoma cepedianum) were introduced

) curing the operation of the experimental fish lift, which began
in 1972. The three upstream reservoirs had similar fish commun-
ities (Roy F. Weston, Inc. 1983; Skinner 1983).

Sources and Annual Budgets of Materials Entering the Reservoirs

The U.S. Geological Survey (USGS) has maintained a stream-

flow and constituent gauging station at the Walnut Street

Bridge in Harrisburg since 1963, This transect serves as a

convenient upstream boundary for the river reach discussed in
] this report (the downstream boundary in Conowingo Dam, 3 mi
above the fall line). Under contract to EPA's Chesapeake Bay
Frogram (U.S. EPA 1982), the USGS intensively monitored the
fluxes of a number of constituents between 1 April 1980 and
31 March 1981 at the Harrisburg transect (Fishel 1984), and at
Conowingo Dam (Lang 1982). Fluxes for the period for sediment
(seston) and major nutrients are listed in Table B-2. The
table also shows the loss in major constituents between Harris-
burg and Conowingo. The fluxes and losses were not corrected
for the other sediment and nutrient additions along the reach
(discussed below). The reservoirs are generally considered to
be the sinks for these constituents at low and average river
flows (Williams and Reed 1972; Clark et al. 1974; Gross et al.
1978; Olsen et al. 1981; Meade 1982; Lang 1982). During storm
events (discharges greater than 400,000 cfs) deposited sediment
is scoured from the reservoirs and discharged into the upper
Chesapeake Bay.

For this report, nutrient fluxes were also estimated at
the discharges of Holtwood and Conowingo Dams between 1971 and
1980 from PECO's monitoring data. The fluxes were estimated by
multiplying daily average flow at Conowingo by constituent
] concentrations interpolated between the approximately biweekly
} discharge samples. The fluxes and net losses for four ma jor
constituents are listed in Table B-3. The fluxes of constituents
at Conowingo are generally within a factor of 2 of the USGS
estimates. Gross et al. (1978) state that their sediment flux
estimates are only good to an order of magnitude and perhaps
one significant figure. The two estimates thus are reasonably
close, given that the samples were analyzed by slightly different
analytical methods and the flux calculations were each done
asing totally different methods.

B~7




@ @ - - - - - - -

E

a

g

W

m.l ’

8

E

c

g

z

w

£ 000°¥¥L’ST 000'069°16 000°SEV¥’LOT (otuebao Te3zo0l) uoqae)

5

£ 000506 000°0€8*T 000°SEL'T (1e303) snaoydsoyd

s )
000‘s6z’e- 000‘€Z0°' VYV coo‘sezL’ov (Te303) usboalInN,
000°00S'TE6 000°000°0ST"1 000°006°280°C (uo3lsss) 3jusuipes pepuadsng

SSO0T 319N obutmouo) Bangstaaey JuanlTlsuoc)

01 0867 1tadv T

I86T UOIBW-TE

‘qu ‘obuimouo) pue yq ‘bBanqstazel e suorlels

Butaoijtuow gogn e (AA/B¥) sexntj Juatrainu Jofew pue JuswIpas Tenuuy °Z-d 91qel

B~8



Martin Marietta Environmental Systems

0000029t - 000‘000°¥0T 000°008°LS 0861 -— -—= _— 0861
000700091 co0‘ 002 ¥ 000°00Z° 0% 6L61 000°006° 95 000’001°'2L .000°000°621 6L6T
000°005'22 000°000°82 000°005° 05 8L6T 006°'00T°ZS 000°006°8S 000°000°1T1 BLET
000°006°CT 000°00t°62 000°000° €Y LL6T 000°'000'L8 000°000°'ZLL 000'000°652 LL6T
000°00L'FI 000°006°62 000°009" V¥ 9L6T 000° 00£ ‘65 000°00L°‘68 000‘000°6% 1 9L61
000°’00L°92 000'00L LE 000°00% V9 SL61 000°'00L"06 000°00% ‘66 000°000°061 Siel
000°001°'6 ooo’oov’ee 0000065 " TE ¥L6T 000°00T ‘€€ 000°001°'¢9 000°00£E'96 FPLET
000'001'8 000°006°LZ 000°000°9€E EL6T 000'000°8BST 000°000°0YI 000°000°86¢ €L61
000°00c’8 000’00 '6£ 000°009°LY ZLET 000’ 000°S0E 000°000°£0T 000’ 000°80% ZL6T
000°008°LT 000°'008°Z¢E 000°009'0QS TL61 000°'00% ‘€1 000°00Z°LT 000°'009°0¥ TL6T
(By) eousasllta (DY) xnig obuymouo)y (H3) xnld poOMITOH aee) (byx) eousiae]3tg (DBy) xnyd obuimoun) (6y)) XNTJ POOMITOH awayx
SSYWOIH NOLANY130LAHd NOBHYD HIVINDIIUVd
goo'oLT’ T~ 000°0Z1'Y 000°056°2 0861 000°000* 158~ 000°000°ZSL 000°000°'10¥ 086T
000°0€9°1 000°0v0°'S 000°'0L9'9 6L6T 000'000°'0¢€1 000°000°Z98 000°000°266 6LET
000’012 000°0Z8'Y 000°0E5°'L 8L61 000°000°019°¥ 000°000°0DET’ ( 000°000°00FL'T 8L6T
000°0€Eb*Z 000°6LE"'9 000’008°8 LL6T 000°000°002°1 000°000°06L" 1 000°000°066°Z LL6Y
000°006°2 000°009°¥ 000°06¥%°L 9161 000°000'9%¥ 000°000°%€9 o00‘000’080°1 9L6T
000°098°'¢ 000°0EY ¥ 000°062°L SL61 000°000° 069 000’ 000°0%9 000°000°0EE"° SLeT
000’0021 0000192 000°018°€ vie6l 000'000'ELY 000°000°¥SY 000°000°LZL vLET
000°085°Z 000°095°¢€ 000°0FT"9 EL6T 000°000°0LY’T 000°000°00€° 1 goo‘000‘0LL’2 €L6T
000‘0SY°¥ 000'0%0°9 00000501 TLET 000°000°'0FY’Z 000°000'08%° 1 000°000°0Z6"'€E ZL6T
000’016 000°09%°1 000°08E°T 1L61 000°00L°8Y 000°00£“8BL 000° 000421 L6t

(6%) eou2ae33ta (63) Xnyd obuymouc) (6Y) XNTa POOMITOH aeaj {6y) sousasjzra (Dy) xnTa obuymouo) (HY) xXnTJ4 poomI[OH aeej

SNYOH4S0Hd TVIOL NOLS3S

*ATOAIDSIY

ObuTMOUOD UT UOTIIETNUNDDOR ST @8DU3I9IITQ ‘sobievyostp weg oburmouo) pue

pooM31TOH 3e ssewotTq uojjuetdoiAyd pue ‘uoqaeo @j3ernorizded ‘snaoydsoyd
Te303 ‘({sSpt70S pospusadsns Tel0l) uUolsas IO (IA/DB3) SIXNTI TPNUUR PIIRWTISY ‘¢-d aidef




R

Martin Marietta Environmential Systems

Tributaries also contribute large quantities of sediment
and nutrients to the main channel of the river. For example,
Clark et al. (1974) estimated that 2,000 tons of phosphorus
were added during a 12-month period in 1971 and 1972 between
Harrisburg and Conowingo. Most of this phosphorus apparently
originated from municipal sewage treatment plants, Sewage
treatment plants on the main river channel also add significant
amounts of nitrogen and phosphorus.
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APPENDIX C
SUPPLEMENTAL INFORMATION ON
PHOSPHORUS FLOW ANALYSES OF THE

CONOWINGO RESERVOIR ECOSYSTEM
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DETAILED DERIVATION OF THE FLOW ANALYSIS EQUATIONS

) The total throughflow for compartment k (Tyx) can be defined
as internal consumption plus ocutflows:

n
Tj = L fij + Y3 (C.1)

where

an element of F (a matrix of intercompartmental flows})
representing the flow from compartment j to compart-
) ment i

fij

yj = output from j to the environment.

I1f the nutrient flow into a compartment is proportional to
' the production of the compartment (i.e., its total throughflow,

fij = 4j j T4 (Ce2)
where q;-'s are elements of the intercompartmental flow matrix
(F) normalized by substituting Eq. C.2 into Eqg. C.1:

*

, or, in matrix notation:

T = TQ* + ¥ (C.4)
T -IQ* =Y (C.5)
' T(L-9% =1X (C.6)
where I = the identity matrix.
Premultiplying both sides by (I - Q*)~1 yields:
l T=Y(I-gn"1 (C.7)

Similar derivations can be done to yield the (I - Q**)‘l
matrix (see Egs. II-5 to II-7).
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ESTIMATION OF PHOSPHORUS FLUXES AT INFLOW AND OUTFLOW

TO CONOWINGO RESERVOIR

The best estimate of the flux of phosphorus forms into and
out of the reservoir involved the interpolation of daily values
for each form of phosphorus from the PECO data, and multiplica-
tion by the daily-average river flow. This yielded flux values
in kg of each phosphorus form per day.

The residence time of the water in the reservoir is similar
to the travel time of water between Holtwood and Conowingo Dams.
Thus, estimates of the input and output vectors (Z, Y) for flow
analysis must account for the lagged nature of water transport.
Accordingly, the following procedure was used to make the
necessary estimates of input and output fluxes:

The input and output flux time series were smoothed
with a 7-day moving average (since the flows mix and
disperse between the inflow and the internal sampling
stations, and the internal stations and the outflow)

The date of the midpoint of the sampling interval was
determined

An average residence time for the reservoir was
determined by taking a 7-day moving average of daily
river flow (Q7) and calculating the residence time:

Y 1
R = — xh (C-B)
Q7 86,400
where
V = volume of reservoir (1.35 x 1010 ft3)
Q7 = flow in ft3/sec
86,400 = number of seconds/day

The input fluxes were sampled at (midpoint - R/2) days
The output fluxes were sampled at (midpcint - R/2) days

The input and output flux estimates were normalized to
units of fluxes per liter per day [the units of the

intercompartmental. flows (E)].
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ESTIMATES OF PHOSPHORUS INPUTS, OUTPUTS, AND
INTERCOMPARTMENTAL FLOWS

Three tables present the estimates of phosphorus flows for
the 53 time intervals analyzed using flow analysis. All units
are ug P/L-day. Table C-1 presents the phosphorus input
vectors, Z. Table C-2 presents the phosphorus output vectors,

' Y. Table C-3 presents the non-zero elements of the intercompart-
mental flow matrices, E. The intercompartmental flows f13,
fr7r f49, and fg4 were the unknown flows estimated by solution
cf the ﬁ matrix (Eqg. II-27).

) PHOSPHORUS FLOW INDICES

Estimates of the Total System Throughflow (TST), Average
Path Length (PL}, Straight-through Portion of Path Length (PLg),
and Cycling Index (CI) are presented in Table C-4.

Four flow indices were calculated for each of the 53
intervals. These were TST, PL, PLg, and CI; they are tabulated
in Table C-4. This section presents assessments of the rela-
tionships of the flow indices to selected environmental variables.
(Their relationships to DO were discussed in Chapter III.)

Effect of River Flow

None of the four indices appear to show any relationship
J to weekly average river flow. Figures C-1 and C-2 are plots of
CI and TST vs. river flow, respectively. Numbered points
represent the last digit of the year of sampling ("1" = 1971,
etc.); there is no apparent year-to-year pattern.

| Effect of Time of Year

Several indices show weak relationships to time of year.
A plot of CI vs. Julian date (Fig. C-3) shows maximum values
from mid=-July to mid-Octcber (days 185-290), while spring and
late fall values are very low. Since the cycling index is an
indicator of the total phosphorus metabolism of the ecosystem
{which would tend to increase phosphorus recycling relative to
straight throughflow), the summertime increase in CI is consis-
tent with increased metabolism due to high temperature and
lLight levels. Large variations with time are again apparent.
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Table C-4. Conowingo Reservoir phosphorus flow indices
e it Dty ~eeemmmceee——n—oo- YEARS197] ==----=memm-—-mco——a= —————————— e
DATE TOTAL SYSTEM AVERAGE STRAIGHT~THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L-DAY) LENGTH LENGTH
060CT71 106.741 4.40378 3.20302 0.272666
200CT71 64.244 2.91386 2.64614 0.081877
03NOVT1 51.480 2.43325 2.11587 0.130392
17NOV7 1 43.933 2.20216 2.12535 0.034878
----- cmemoccememmecaemma—m—m——-o= YEARS 1972 ——— -- ————————
DATE TOTAL SYSTEM AVERAGE STRAIGHT - THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L-DAY) LENGTH LENGTH
26JULT2 181,262 2.02050 1.97222 0.0233896
09AUGT2 187.485 2.21362 2.09769 0.082373
23AUG72 167.994 2.15177 2.04893 0.047791
06SEP72 166.268 2.25260 2.15311 0.044167
20SEP72 143.802 2.17938 2,08256 6.044413
110CT72 80.352 3.12780 2.56185 0.180880
02N0VT2 34,966 2.44431 2.10374 0.1393
Y L e e P cmmemmmm—e—e———— YEAR=Z1973 - ——— S
DATE TOTAL SYSTEM AVERAGE STRAIGHT=THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L-DAY) LENGTH LENGTH
11JULT73 211.856 3.43991 2.62780 0.236085
25JUL73 141,403 2.52829 2.28345 0.096838
08AUGT3 144689 2.8801) 2.54378 0.116776
100CT73 158.605 3.50808 3.04327 0.132496
------------ wem—cmce—eemmmemcuesm= YEARS1974 sr-eemcmmeemcm—reem—eoo—oe—soo-—ess
DATE TOTAL SYSTEM AVERAGE STRAIGHT~THROUGH CYCLING INDEX
THROUGHF LOW PATH PORTION OF PATH
{UG P/L-DAY) LENGTH LENGTH
12JUN74 §7.0457 1.69186 1.62966 0.036762
17JUL74 85.1922 2.20779 2.01081 0.089174
04AUGT4 67.6384 2.25128 2.07435 0.078584
22AUGT74 65.6353 2.39202 2.16307 0.095714
Y8SEPT4 52.3927 3.03206 2.28369 0.246817
020CT74 50.4311 2.77856 2.38184 0.142782
160CT74 75.8496 4.43366 2.58252 0.422030
300CT74 67.0018 2.75578 2.60215 0.055746
e e L EL L L YEAR= 197§ =emrmemmmmme e e —ee—eee -
DATE TOTAL SYSTEM AVERAGE STRAIGHT-THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L-DAY) LENGTH LENGTH
17JULTS 139,566 2.92140 2.39741 0.179365
30JULTS 200.631 4.10344 2.72588 0.335708
17SEPTS 86.983 2.90000 2.51094 0.134160
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Table C-4. Continued

------ ————mm—eaa— ———— YEARS ({976 -=—-mmecemce e
DATE TOTAL SYSTEM AVERAGE STRAIGHT-THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L=-DAY) LENGTH LENGTH
21JUL76 80.506 1.81121 1.83106 0.041936
18AUG76 109,769 3.03584 2.24324 - 0.261108
04SEP76 80.259 2.22381 2.13985 0.037710
21SEP76 . 93.412 2.84839 2.50419 0.121149
--------------- St e e —ceec—ces—a YEAR=1977 -— ————— e —————
DATE TOTAL SYSTEM AVERAGE STRAIGHT~THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L-DAY) LENGTH LENGTH
1TMAY 77 186.938 1.86738 1.81545 0.027806
30MAY77Y 195.878 1.96040 1.688987 0.036133
13JUNTT 183.218 1.79315 1.77342 0.0t11002
18JULT77 119.288 3.88044 2.82570 0.268036
02AUG?7 102.864 3.10848 2.81363 0.093979
18AUGT7 91,786 4,31193 2.86329 0.335961
mm————— e m—————— memem—————— se=== YEARS1978 -—=w===== ree—————— —mm—————————— ———
DATE TOTAL SYSTEM AVERAGE STRAIGHT-THROUGHM CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L-DAY) LENGTH LENGTH
174UL78 102. 114 2.29903 2.16508 0.058277
31JUL7B 120.218 2.76513 2.49028 0.098399
14AUG78 134.911 3.06398 2.61618 0.1486160
01SEP78 135.090 4.37058 2.96342 0.3219861
19SEPT78 196.726 7.3491t5 3.29225 0.552023
170CT78 78.636 3.24088 2.98940 0.077472
DINOVTB 76,145 3.61596 2.87952 0.203663
14NOV 7B 85.212 3.22154 2.90315 0.088831
28NOV7E 49.230 2.70128 2.87164 0.047980
e ————— - ——mmmesa——— e YEAR=1979 --- -——— et T T —————
DATE TOTAL SYSTEM AVERAGE STRAIGHT-THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L=-DAY) LENGTH - LENGTH
19JUN79 160,348 2.47808 2.35129 0.051162
Q3JULT9 134, 494 2.37281% 2.23954 0.0856169
17JUL79 129,223 2.74327 2.48467 0.101558
01AUGTS 136.846 3.22401 2.67663 0.169780
15AUGTD 164,370 3.727178 2.927157 0.223817
eeern s mm—————— ———— it et — e ———— ~= YEAR®1QB0 ~===m - - ——————————
DATE TOTAL SYSTEM AVERAGE STRAIGHT-THROUGH CYCLING INDEX
THROUGHFLOW PATH PORTION OF PATH
(UG P/L~DAY) LENGTH LENGTH
22JULB0 48 .8454 2.75984 2.53548 0.081307
0SAUGSO §4.3875 3.87721 2.40672 0.345505
18AUGE0 43.6388 4.38060 3.91610 0.106038
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On the other hand, TST will increase when either the

straight-through or cycled portion of total phosphorus through-

) flow is large. TST is thus high both during the spring (when
inputs from upstream are large) and during the summer (when
metabolic processes cause increased phosphorus cycling) (Fig.
C-4). There is more consistency within years, even though
year-to-year variations are still apparent. TST values for the
summer of 1972 (the months immediately following Tropical Storm

) "Agnes) and for the spring of 1977 are consistently high, both
due to high runoff carrying large phosphorus loads. Conversely,
TST values for 1971 and 1974 consistently remain low.

Average path length, PL, shows similar summertime increases

(Fig. C-5) above a year-round baseline of 1 or 2 (the average

) number of compartments visited by phosphorus inputs prior to
leaving the system). The straight-through average path length -
values, PLg, fall mostly in the range of 2-3 compartments
visited (Fig. C=~6), which is indicative of the dominance of the
phytoplankton + particulate detritus + sediment pathway in
routing most incoming phosphorus. Again, as yet unexplained

4 temporal varjability dominates the distributions.

Effect of Water Temperature

' Since community respiration dominates the oxygen metabolism
of the system (Sanders et al. 1982a, 1982b) and is driven by
water temperature, the flow indices were plotted against temper-
ature. However, few patterns were evident. Only TST showed a
weak relationship to temperature (Fig. C-7). The largest

values of TST occurred under summertime temperatures (20-30°C).

C-19
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AppendIx Table 3. Vertical profiles of femperature and dissolved oxygen,
secchl disc, depth and surface current speed at each sediment frap station-
during the spring 1984 study.

TEMPER-  DISSOLVED  SECCHI SURFACE

_ DEPTH ATURE OXYGEN DISC CURRE
LOCATION DATE M °c mg |~ m m sec”
York Haven 6-11-84 0.5 27.0 9.8 2.1 0.15
1.2 27.0 9.8
2.4 27.0 9.8
6-14-84 0.5 27.5 8.7 1.6 0.32
1.5 27.5 8.6
2.1 27.3 8.6
Safe Harbor 6-14-84 0.5 27.5 13.3 1.0 0.20
(mid) 1.5 26.5 10.2
3.0 26.2 8.1
4.5 26.2 8.7
6.0 26.1 8.1
7.5 26.0 7.6
9.0 24.0 4.9
10.5 23.6 4.4
6-14-84 0.5 28.0 9.4 0.8 0.40
1.5 27.9 9.2
3.0 27.9 8.9
4.5 27.5 8.0
7.5 26.4 6.4
9.0 25.5 3.8
10.5 24.9 1.9
Safe Harbor  6-~11-84 0.5 28.5 13.0 0.7 0.44
(dam) - 1.5 27.0 11.9
3.0 26.0 9.6
4.5 25.0 8.3
6.0 25.0 6.9
7.5 24.0 6.3
6~14-84 0.5 27.5 8.5 - 0.40
1.5 27.5 5.3
3.0 27.0 9.0
4.5 27.0 8.7 )
6.0 27.0 9.4
7.5 27.0 8.8
Ho 1 twood 6-11-84 0.5 26.0 9.7 1.2 0.09
1.5 25.6 9.8 :
3.0 25.5 9.8
4.5 25.5 g.4
6.0 25.5 9.1
7.5 25.3 8.9
9.0 25.3 7.9
10.5 25.4 7.7
12.0 25.4 7.4
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Appendix Tab

NCTE :

Surface (m)

4.45

7.5
10.5

Depioyment Dates:
Dep loyment Perlod:
Total Weter Depth:

Lepth frow W
Surface (m)

1.1

4.07

6.25

Dep loyment Dates:
Dep loyment Perlod:
Total Weter Depth:

Depth from W
Surface (m)

3.0

Deployment Dates:
Dep loyment Perlod:
Total Water Depth:

Depth from Water

le 5. Date summary from Susquehanna Reservoir systems sediment trap

dep loyments; June 1983,

SEDIMENT TRAP DATA

Trap Location: Conowingo Dam

. 6/11/84 (1030) - 6/14/84 (0940)
2,97 days
Initial = 13.3m; Final - 13.0m; X = 13.15m

Partlculate matter deposited (g m~2 d~') 1s caleulated In
these tables as the amount of materlal reaching the depth
Indiceted (l.e. depth from waeter surface). This Is not an
estimate of the amount of mater!lal reaching the bottom.

Particuiate Matter Deposited (g m~2 day")

Seston Chlorophyl! a Carbon  Nitrogen Phosphorus
4.3 0.00229 0.373 0.0609 0.0096
3.4 0.00218 0.236 0.0382 0.0088
5.4 0.00301 0.340 0.0509 0.0111
112.9 0.0259 4.830 0.527 0.148
114.0 0.0284 4.698 0.507 D.146

Trap Location: Conowingo Mid

6/11/84 (0930) - 6/14/84 (0915)
2.99 days
InTtial = 8.2m; Final - 7.8m; X = 8.0m |

ater Particulate Matter Deposited (g m=2 day")
Seston Chlorophyl| a Carbon Nitrogen Phosphorus
11.8 0.00432 0.775 0.0801 0.0143
6.0 0.00446 0.483 0.0650 0.0097
8.0 0.00387 0.441 0.0488 0.0116
106.3 0.0221 4,505 0.421 0.131
100.7 0.0226 4,533 0.440 0.114

Trap Location: Conowingo Upper

6/11/84 (0845) - 6/14/84 (0830)
2.99 days '
Intlal - 4.4m; Filnal ~ 3.7m; X = 4.1

ater Particulate Matter Deposited (g m~2 day")

Seston Chlorophyll a Carbon Nitrogen Phosphorus
87.3 0.0308 4,847 0.472 0.122
89.2 0.0284 4,906 0.484 0.0648
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Appendix Table 5. Continued. : e
' I
Trap Location: Holtwood :
i

Dep loyment Dates: 6/11/84 (1315) ~ 6/14/84 (1130)
Dep loyment Perlod:  2.93 days

Total Water Depth: Inltlal = 11.6m; Flnal - 13.1; X = 12.36 @
: [
Depth from Water Particulate Matter Deposited (g m2 day") !
Surface (m) Seston Chlorophyll 2 Carbon Nitrogen Phosphorus :
5.16 147.4 0.0524 7.470 0.763 0.152
159.8 0.057 7.569 0.816 ' 0.19¢9 @
[
8.21 202.5 0.06132 7.287 0.919 lost .
|
267.8 0.0740 9.076 1.184 © 0.309 : o

Trap Locatlon: Safe Harbor Dam

Dep loyment Dates; 6/11/84 (1545) - 6/14/84 (1345)
Dep loyment Period: 2,92 days
Total Water Depth: Inltlal = 7.3m; Final ~ 7.7m; X = 7.5m

@
Depth from Water Particulate Matter Deposited (g m™2 day") _ :
Surface (m)} Seston Chlorophyll a Carbon Nitrogen Phosphorus
1.60 10.8 0.00998 0.620" 0.0752 0.0156 :
12.8 0.00829 0.750 0.104 0.0186 i @
2,95 16.1 0.0105 0.947 0.120 0.0285 :
6.0 84.2 0.0262 3,751 0.437 0.0874 |
73.7 0.0256 3.373 0.382 0.140
.
Trap Location: Safe Harbor Mid |
Deployment Dates:  6/11/84 (1615) ~ 6/14/84 (1415) =
Deployment Period: 2.92 days
Total Water Depth: tni+lal - 11.0m; Final = 11.3m; X = 11.15m
L
Depth from Water Particulate Matter Deposited (g m~2 day")
Surface (m) Seston Chlorophyl! & Carbon NIitrogen Phosphorus
6.20 48.0 0.0188 2,438 0.302 0.0568
47.9 0.0210 2.328 0.275 0.0752 ' o
7.72 74.8 0.0263 3.468 0.377 0.0919 |
9.6 . 1131 0.0390 5.593' 0.590 0.117
117.4 0.0376 5.543 0.583 tost
o
r









